Title: The Solar Powered Racer Challenge
Brief Overview:

The students will develop plans for and construct a vehicle powered by a solar cell using
only the materials provided which will travel the length of alighted track in the fastest time
possible.

Linksto NCTM Standards:

* Mathematics as Problem Solving
The use of mathematics in the design, construction and testing of the prototype vehicle.

* Mathematics as Communication
The students will use technical drawing practices to devel op the design of the prototype and
written evaluations to describe it’ s performance.

 Mathematics as Reasoning
Based on written performances of the class, students will use graphs to determine the best
design elements to include in the building of a solar powered vehicle.
* Mathematical Connections
Students will utilize scientific principles of potential and kinetic energy, Simple machines
and basic engineering practices in combination with related mathematical formulasto
develop the design of the prototype vehicle.
» Algebra
The students will utilize formulas and equations to cal culate the actual speed of the vehicle
and the scale speed of the vehicle.
* Measurement
The students will reinforce basic measurement skills as well as scale measuring in the
design and evaluation steps of the design process.
Grade/Level:
Grades 6 through 8.
Duration/Length:
Six to eight 45-minute class periods
Prerequisite Knowledge:
Students should have working knowledge of the following skills:
 Basic measurements

 Basic arithmetical skills; smple addition, subtraction, multiplication, division
« Utilization of common fractions



Objectives:
Students will:

* develop an understanding of the utilization of the systems model for problem solving.

* apply basic mathematical skill in combination with science concepts to develop solutions to
agiven problem.

 compare results of prototype testing and utilizing mathematical concepts project results from
the model to real-life conditions.

* develop abasic understanding of the construction and utilization of various types of solar
energy collection devices.

 demonstrate their ability to apply knowledge of mathematical and scientific conceptsto
solve a given problem.

M aterials/Resour ces/Printed Materials:

* Solar racer kit

 Graph paper

 Low temperature hot glue guns and glue sticks

o Utility knives

* Solder irons

» Solar track ..(flood lights to provide light power)

Development/Procedur es:

Using the materials provided in the solar racer kits, each student will design avehicle
that will travel the length of the lighted track powered by only the solar panel and motor
provided.

* Discuss the design process with students.

* Discuss the systems approach to problem solving with the students.

* |[dentify the problem and it’ s limitations.

o |[dentify any key design factors.

* Discuss the basic propulsion methods; gears, pulleys, and propeller.

* Discuss the principles of torque and gear ratio asit applies to the problem.

* Allow students to brainstorm designs and choose afinal design to develop fully.

 Have students construct the vehicle with the given materia provided in the kits.

* Have students test each vehicle after construction.

» Have students cal cul ate the speed of the vehiclein miles per hour based upon timing the
vehicle over adistance of ten feet.

» Using the wheel bases of the prototype and of an average midsize car, have students project
the speed of the prototypeif it were full size (calculate scale speed).

 Have students compare different design features and performance results of the classes
prototypes and identify those features that should provide optimum performance using a
graph developed by the students.

Performance Assessment:
A rubric can be developed to include the design of the vehicle, construction, and overall

performance of the student’ s prototype and knowledge and application of the mathematical
and scientific concepts. e.g., scoresfrom 4 to 1 in each area. See attached score sheet.



Extension/Follow Up:

Students could design and construct a second prototype based upon the data collected as a
result of the previous testingsto determine if their theory of prototype improvement is

valid.

Authors:
Roger P. Collins Barry Sega
Middletown High School CMST

Frederick County, MD Laurel, MD



‘suon ‘suoyes "suoy "Suon
-eoyioads pue sueid| -yroads pue suejd o -eoyroads pue suejd]  -eoyioods pue sued
0} 3wpioooe uuoj| Suipiosoe jeymowos| o) 8uipiosoe Ajysow 0} 3uTp10%9. J[om
-13d j0u p1p SpoIOA |  pounopad sjorgap pauuiojiad sporyop | pountopsad sjomgop a0
ueullojiad
I 4 3 v lledang
'sueyd pado ‘suerd padojoa 'sued padojoa 'suefd pado
“ISASp 3y pue suon | -op o) pue suones| -op sy pue suoyesy| -joAsp a1} pue suon
-eoy1oads poxrmbas| -yioads pasmbai may| -10ads parmbas jsow | -eogioads pasmbai (e
0} 3utpioooe pajonns | o) 3mpioose pajonns| o) 3wpioose pajonns| 0) Juipiosoe pojonys
~U0J JOU SI I[IIA -0 ST IOIYIA -UOJ SI JIIIYIA -U0?d ST J[OMYIA UORONLSU0Y)
1 4 £ ¥ IPYIA
“oy10ads ‘padojansp ‘padojaa
"padojarspispun pue pue sjemose|  Apsow pue dyroads | -ap Aoy pue ogads
Sfemooeut ore s3m|  jegmauios are sgul ‘gjenooe are sgun ‘gjemooe are s3ur
~MEIp PUE SIYINS|  -meIp pue SIYIINS| -melp pue ‘soydjeNg| -mep pue 1) N uBisaq
1 4 £ y IYIA




